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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide a reflection type liquid crystal 
display device which is free from the display defects 
occurring in a process for production of the device and a 
process for production of such display device on a 
premise of the liquid crystal display device having light 
reflective metallic electrodes essentially consisting of 
silver. 

CONSTITUTION: The main parts of this reflection type 
liquid crystal display device are composed of a rear 
surface electrode plate 1, an observer side electrode 
plate 2 oriented to face this rear surface electrode plate 
1, a sealing material 3 integrating both electrode plates 
in a peripheral part and a liquid crystal material 4 
encapsulated between these two electrode substrates. 
The rear surface electrode substrate 1 has metallic 
electrodes 12 which consist essentially of silver and 
contain magnesium by 15atm.% and tin by 10atm.%. An 
intermetallic compd. of these metals is formed in the 
boundary region of the metal electrodes 12 and a glass 
substrate 11, by which the adhesive power thereof is increased. On the other hand, the 
magnesium bonds to the oxygen in the air and forms an oxide on the surfaces of the metallic 
electrodes 12. Flawing and decoloring are prevented by the effect of this oxide. The reliability of 
the liquid crystal display device is thus improved. 
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CLAIMS 



[Claim(s)] 

[Claim l] A back plate board which has a 
metal electrode of light reflex nature This 
back plate board is countered, and it is 
arranged, and is a transparent electrode. 
It is the reflective mold liquid crystal 
display equipped with the above, and the 
above-mentioned metal electrode uses 
silver as a principal component, and is 
characterized by containing the 2nd 
element which can form an intermetallic 
compound with the 1st element which 
could form an intermetallic compound 
and was excellent in adhesion with a 
substrate of the above-mentioned back 
plate board with silver, and silver or the 
1st element. 

[Claim 2] A reflective mold liquid crystal 
display according to claim 1 characterized 
by content of silver in the interior of the 
above-mentioned metal electrode being 
higher than content in the surface of a 
metal electrode. 

[Claim 3] A reflective mold liquid crystal 
display according to claim 1 or 2 
characterized by the 1st element of the 
above consisting of one sort or two sorts 
or more of elements chosen from Mg, In, 
aluminum, Ti, Zr, Ce, or Si. 
[Claim 4] A reflective mold liquid crystal 
display according to claim 3 with which 
the 1st element of the above is 
characterized by consisting of Mg or In. 



[Claim 5] A reflective mold liquid crystal 
display according to claim 1 to 4 
characterized by the 2nd element of the 
above consisting of one sort or two sorts 
or more of elements chosen from Sn, Sb, 
nickel, Zn, Cd, Pd, Au, Bi, germanium, 
Ga, Cu, Mn, Ba, Fe, or La. 
[Claim 6] A reflective mold liquid crystal 
display according to claim 5 with which 
the 2nd element of the above is 
characterized by consisting of Sn. 
[Claim 7] A manufacture method of a 
reflective mold liquid crystal display 
which is equipped with liquid crystal 
material enclosed between an observer 
lateral electrode board which counters a 
back plate board which is characterized 
by providing the following, and which has 
a metal electrode of light reflex nature, 
and this back plate board, and is 
arranged, and has a transparent 
electrode, and two-electrodes boards, 
such as this, impresses voltage between 
two electrodes, is made to drive liquid 
crystal material, and carries out a screen 
display The 1st element which could use 
silver as a principal component on a 
substrate of the above-mentioned back 
plate board, could form an intermetallic 
compound with silver, and was excellent 
in adhesion with the above-mentioned 
substrate A membrane formation 
production process which forms a thin 
film which contains the 2nd element 
which can form an intermetallic 
compound with silver or the 1st element 
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A patterning production process which 
carries out patterning of the formed thin 
film to an electrode configuration A 
heating production process which a thin 
film by which patterning was carried out 
is heat treated [ production process ], and 
increases content of the above-mentioned 
silver in the interior of a thin film 



DETAILED DESCRIPTION 



every picture element, and penetrates 
this liquid crystal material by impressing 
voltage between the above-mentioned two 
electrodes, it controls its transparency 
and un-penetrating by the polarization 
film, and a screen display is performed. 
And the display of a color screen is 
attained by applying the electrode board 
which has a color filter layer to one side of 
the electrode boards of a up Norikazu pair. 
[0003] By the way as this kind of a liquid 
crystal display, the light source (lamp) is 
arranged on the rear face or the side of an 
electrode board (a back plate board is 
called below) which it is located in the 
back side of a liquid crystal display, and 
the formula transparency mold liquid 
crystal display with a built-in lamp of the 
back light mold to which incidence of the 
light is carried out from a back plate 
board side, or a light guide mold has 
spread widely 

[0004] However, in order that power 
consumption with that lamp might 
consume displays of other classes, such as 
CRT and a plasma display, and the power 
of an abbreviation EQC greatly in this 
formula transparency mold liquid crystal 
display with a built-in lamp, the feature 
of the low power of liquid crystal display 
original was spoiled, and it had the defect 
that use of the long duration in a carrying 
place became difficult. 
[0005] On the other hand, while carrying 
out incidence of the outdoor daylight, 
such as indoor light and the natural light, 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to a reflective mold liquid crystal 
display and its manufacture method, and 
especially, a screen display with it is 
possible for it, and it relates to the highly 
reliable reflective mold liquid crystal 
display which moreover bears the terms 
and conditions in a manufacturing 
process and amelioration of the 
manufacture method. [ the high rate of a 
light reflex and ] [ bright ] 
[0002] 

[Description of the Prior Art] The 
principal part consists of liquid crystal 
material by which the liquid crystal 
display was enclosed between the 
electrode board of the pair in which the 
electrode which can impress voltage for 
every picture element was arranged, and 
electrode boards, such as this. While 
controlling the plane of polarization of 
the light which the orientation condition 
of liquid crystal material is changed for 
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from the electrode board (an observer 
lateral electrode board is called) located 
in the observer side of equipment and 
reflecting this incident light with a light 
reflex nature back plate board, without 
building in such a lamp, the reflective 
mold liquid crystal display which carries 
out a screen display by this reflected light 
is also known. And in this reflective mold 
liquid crystal display, since a lamp is not 
used, power consumption has the 
advantage that it is small and equal to a 
long duration drive at a carrying place. 
[0006] As such a reflective mold liquid 
crystal display, as shown in drawing 7 , 
the electrode a2 of the back plate board a 
is constituted from a metal thin film, for 
example, and what is made to reflect 
incident light with this metal electrode a2, 
and carries out a screen display is known. 
In addition, red, the color filter layer 
made to color green and blue, and b3 
show the protection* from -light film for 
the light in which the seal member which 
an observer lateral electrode board and c 
unify by liquid crystal material, and d 
makes unify the back plate board a and 
the observer lateral electrode board b by 
the periphery, b2R, b2G, and b2B are 
prepared in the part corresponding to the 
picture element section, and b penetrates 
at least each part among drawing, 
respectively. 

[0007] And although it was cheap and the 
aluminum thin film with the high rate of 
a light reflex was conventionally used as 



a metal electrode a2 of the 
above-mentioned back plate board a, 
moisture and a base were easy to be 
corroded and this aluminum thin film 
had the defect of having produced a fall 
and open circuit of the rate of a light 
reflex in connection with this, and being 
easy to cause a display defect. 
[0008] Then, the reflective mold liquid 
crystal display which replaces with the 
above-mentioned aluminum thin film, 
and uses a stable silver thin film to 
moisture or a base is proposed. That is, in 
this silver thin film, if l%NaOH aqueous 
solution immersion processing for 5 
minutes (required in the manufacturing 
process of a liquid crystal display) is 
performed to an aluminum thin film with 
a thickness of 0.2 micrometers prepared 
on the glass substrate, the aluminum 
thin film has the advantage which is not 
influenced at all even if the same 
immersion processing is performed to 
dissolving completely and disappearing. 
[0009] 

[Problem(s) to be Solved by the 
Invention] Thus, although the silver thin 
film had the outstanding chemical 
stability, on the other hand, the silver 
thin film was a soft metal, and since the 
adhesion force with the substrate of a 
back plate board was inferior again, it 
had the trouble of the assembler of a 
liquid crystal display having got damaged 
in inside, or being easy to exfoliate from a 
substrate, for example, a point 
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R0.025mm diamond stylus and **** 
although an aluminum thin film 
scratches and line breadth is only 106 
micrometers, when the comparative 
study of the **** reinforcement of the 
above-mentioned aluminum thin film and 
the **** reinforcement of a silver thin 
film is carried out using the trade name 
HEIDON by strength test machine [New 
East Science company - receiving -■ a 
silver thin film - scratching - a part as 
a center - large - exfoliating the ■■ it 
scratches and measurement of fine 
breadth becomes impossible. 
[0010] And it had the trouble of spoiling 
the reliability of the liquid crystal display 
manufactured since the blemish produced 
in metal electrodes, such as this, and 
exfoliation became the cause which 
causes a display defect all over the screen 
of a liquid crystal display. 
[0011] Moreover, when a back plate board 
was kept in long duration air in the 
manufacturing process of a liquid crystal 
display, the oxide and the sulfide were 
formed in the surface of the 
above-mentioned silver thin film, it was 
[ it was discolored in black, or ] easy to 
brown, and there was also a trouble of the 
rate of a light reflex having fallen and 
reducing the brightness of the display 
screen. 

[0012] This invention was made paying 
attention to such a trouble, and the place 
made into the technical problem is for 
there to be no display defect which 



originates in the manufacturing process 
on the assumption that the liquid crystal 
display using the light reflex nature 
metal electrode which uses silver 
excellent in the rate of a light reflex and 
chemical stability as a principal 
component, and offer a reliable reflective 
mold liquid crystal display and its 
manufacture method. 
[0013] 

[Means for Solving the Problem] Namely, 
a back plate board with which invention 
concerning claim 1 has a metal electrode 
of light reflex nature, An observer lateral 
electrode board which counters this back 
plate board, and is arranged, and has a 
transparent electrode, It is premised on a 
reflective mold liquid crystal display 
which is equipped with liquid crystal 
material enclosed among two-electrodes 
boards, such as this, impresses voltage 
between two electrodes, is made to drive 
liquid crystal material, and carries out a 
screen display. The above-mentioned 
metal electrode uses silver as a principal 
component, and is characterized by 
containing the 2nd element which can 
form an intermetallic compound with the 
1st element which could form an 
intermetallic compound and was 
excellent in adhesion with a substrate of 
a back plate board with silver, and silver 
or the 1st element. 

[0014] And the 1st element which the 
above-mentioned metal electrode could 
use silver as a principal component in 
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invention concerning this claim 1, and 
could form an intermetallic compound 
with silver, and was excellent in adhesion 
with a substrate of a back plate board, In 
order that the 2nd element which can 
form an intermetalhc compound is 
contained with silver or the 1st element, 
the cohesive force may be strong, silver 
elements may gather near the center of a 
metal electrode and a silver comrade may 
eliminate the 1st element and 2nd 
element on the both sides among these 
elements, In an interface field of a metal 
electrode and a substrate, abundance of 
the 1st element of the above and the 2nd 
element becomes high, and an 
intermetallic compound which consists of 
the silver- 1st element, the silver-2nd 
element or, and the 1st element-2nd 
element is generated, and it joins 
together firmly mutually and is unified. 
And since the 1st element contained in 
the above-mentioned intermetallic 
compound generated in an interface field 
of a metal electrode and a substrate is 
excellent in adhesion force with a 
substrate, it becomes possible [ adhesion 
force of a metal electrode increasing and 
preventing exfoliation of a metal 
electrode in a manufacturing process of a 
liquid crystal display ]. 
[0015] Moreover, since it is the same, in 
the surface of a metal electrode, silver 
abundance is low, and in connection with 
this, since abundance of the 1st element 
of the above or the 2nd element is high, 



these 1st elements and the 2nd element 
combined with oxygen in air, generated 
an oxide, and have covered the surface of 
a metal electrode. Generally, since 
[ harder than a silver thin film and ] it is 
chemically stable, this oxide becomes 
possible [ a metal electrode in a 
manufacturing process of a liquid crystal 
display getting damaged, and preventing 
certainly black discoloration and 
browning by oxidation or sulfuration ] . 
[0016] Thus, since damage and 
discoloration of a metal electrode in a 
manufacturing process of a liquid crystal 
display can be prevented certainly 
according to invention concerning claim 1, 
it becomes possible to raise the reliability 
of a manufactured liquid crystal display 
by leaps and bounds. 
[0017] In addition, in order that silver 
elements may gather near the center of a 
metal thin film if heat-treatment is 
performed after forming a metal thin film 
which constitutes a metal electrode, it 
becomes easy to move the 1st element 
and 2nd element which were eliminated 
by silver in the direction of the surface of 
a metal electrode. And it becomes 
possible for an amount of the wrap 
above-mentioned oxide to increase the 
metal-electrode surface, and to prevent 
the blemish and discoloration much more 
certainly as a result of the oxidation of 
the element [ 1st / element or 2nd 
element ] which moved to the 
metal -electrode surface. Invention 
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concerning claim 2 is made for such a 
reason for technical. 
[0018] That is, invention concerning 
claim 2 is characterized by content of 
silver in the interior of the 
above-mentioned metal electrode being 
higher than content in the surface of a 
metal electrode a premise [ a reflective 
mold liquid crystal display concerning 
invention according to claim 1 ] . 
[0019] In addition, a thin film of silver 
which contains Mg as the 1st element 
and contains Sn as the 2nd element is 
formed by the sputtering method on a 
glass substrate, and a result of 
subsequently having analyzed a 
presentation of the direction of a film 
cross section of the above-mentioned thin 
film after performing 250 degrees C and 
heat-treatment of 2 hours by Auger 
analysis is shown in drawing 5 . While 
silver exists in the interior of a metal 
electrode in large quantities so that 
clearly from this drawing 5 , silver hardly 
exists in a surface field of a metal 
electrode, but it is occupied by Mg and 
oxygen. That is, it can check that the 
metal electrode surface is covered with a 
magnesium oxide. 

[0020] Moreover, a thin film of silver 
which contains In as the 1st element and 
contains Sn as the 2nd element is formed 
by the sputtering method on a glass 
substrate, and a result of subsequently 
having analyzed a presentation of the 
direction of a film cross section of the 



above -mentioned thin film after 
performing 275 degrees C and 
heat treatment of 1 hour by Auger 
analysis is shown in drawing 6 . Silver 
hardly exists in a surface field of a metal 
electrode, but it is occupied by In, Sn, and 
oxygen so that clearly from this drawing 
6 . That is, it can check that the 
metal-electrode surface is covered with 
an indium oxide list by stannic acid ghost. 
[0021] Next, claim 3 and claim 4 are 
related with invention which specified 
the 1st element of the above. 
[0022] Namely, invention concerning 
claim 3 is premised on a reflective mold 
liquid crystal display concerning 
invention according to claim 1 or 2. 
Invention which the 1st element of the 
above is characterized by consisting of 
one sort or two sorts or more of elements 
chosen from Mg, In, aluminum, Ti, Zr, Ce, 
or Si, and requires it for claim 4 It is 
characterized by the 1st element of the 
above consisting of Mg or In on the 
assumption that a reflective mold liquid 
crystal display concerning invention 
according to claim 3. 

[0023] And as for the 1st element, such as 
this, it is desirable to add so that it may 
become the content more than 
O.latm(s) %. 0. It is because adhesion 
force with a substrate may be insufficient 
for a case of under latm % and it may 
exfoliate in a manufacturing process of a 
liquid crystal display. It is more than 
0.5atm(s) % preferably. Moreover, as for 
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this 1st element, it is desirable to add so 
that it may become the content below 
50atm(s) %. It is because acid resistance 
and basicity proof may fall depending on 
a class of the 1st element and chemical 
injury may be received in a 
manufacturing process of a liquid crystal 
display when 50atm(s) % is exceeded. It 
is below 30atm(s) % preferably and if this 
is exceeded, a rate of a light reflex will 
fall. 

[0024] Next, claim 5 and claim 6 are 
related with invention which specified 
the 2nd element of the above. 
[0025] Namely invention concerning 
claim 5 is premised on a reflective mold 
liquid crystal display concerning 
invention according to claim 1 to 4. The 
2nd element of the above Sn, Sb, nickel, 
Zn, Cd, Pd, Au, Bi, Invention which is 
characterized by consisting of one sort or 
two sorts or more of elements chosen 
from germanium, Ga, Cu, Mn, Ba, Fe, or 
La, and relates to another side and claim 
6 is characterized by the 2nd element of 
the above consisting of Sn on the 
assumption that a reflective mold liquid 
crystal display concerning invention 
according to claim 5. 
[0026] And as for the 2nd element, such 
as this, it is desirable to add so that it 
may become the content more than 
latm %. It is because adhesion force with 
a substrate may be insufficient for a case 
of under latm % and it may exfoliate in a 
manufacturing process of a liquid crystal 



display. Moreover, as for this 2nd element, 
it is desirable to add so that it may 
become the content below 25atm(s) % to 
silver. It is because chemical injury may 
be received in a manufacturing process of 
a liquid crystal display and black 
discoloration and browning may be 
produced, when 25atm(s) % is exceeded. 
[0027] Moreover, as thickness of the 
above-mentioned metal electrode 
concerning claims 1-6, thickness of 
50-300nm is desirable. Although a 
property as a light reflex nature metal 
electrode is not influenced of thickness of 
a metal electrode when sufficient rate of a 
light reflex may not be obtained that it is 
easy to penetrate incident light when 
thickness of a metal electrode is less than 
50nm and 300nm is exceeded, it is 
because it becomes disadvantageous in 
respect of production and cost. 
[0028] By the way the above-mentioned 
thin film which constitutes a metal 
electrode concerning this invention has 
an operation which move a silver element 
to the interior of a thin film based on the 
cohesive force, and abundance of the 1st 
element of the above on the surface of a 
thin film or the 2nd element is made to 
increase, is made to generate the oxide, 
and raises acid resistance and 
basicity-proof by heat-treating to this. 
For this reason, this patterning may 
become difficult in case patterning of the 
thin film after heat-treatment is carried 
out to an electrode configuration by 



7 



JP08-043839A 



etching. On the other hand, since a thin 
film before heat-treatment is 
comparatively excellent in etching fitness, 
it can avoid the above-mentioned evil by 
carrying out, before heat-treating the 
above-mentioned patterning. Invention 
concerning claim 7 is made based on such 
a reason for technical. 
[0029] Namely, a back plate board with 
which invention concerning claim 7 has a 
metal electrode of light reflex nature, An 
observer lateral electrode board which 
counters this back plate board, and is 
arranged, and has a transparent 
electrode, It is premised on a 
manufacture method of a reflective mold 
liquid crystal display which is equipped 
with liquid crystal material enclosed 
among two-electrodes boards, such as 
this, impresses voltage between two 
electrodes, is made to drive liquid crystal 
material, and carries out a screen display. 
The 1st element which could use silver as 
a principal component on a substrate of 
the above-mentioned back plate board, 
could form an intermetallic compound 
with silver, and was excellent in adhesion 
with the above-mentioned substrate, A 
membrane formation production process 
which forms a thin film which contains 
the 2nd element which can form an 
intermetallic compound with silver or the 
1st element, It is characterized by 
providing a patterning production 
process which carries out patterning of 
the formed thin film to an electrode 



configuration, and a heating production 
process which a thin film by which 
patterning was carried out is 
heat-treated [ production process ], and 
increases content of the above-mentioned 
silver in the interior of a thin film. 
[0030] According to a manufacture 
method concerning this invention 
according to claim 7, in order to etch and 
carry out patterning of the 
above-mentioned thin film before 
heat treatment which was comparatively 
excellent in etching fitness, it becomes 
possible to form that electrode 
configuration with a sufficient precision. 
And by heat-treating following this 
patterning, that acid resistance and 
basicity-proof are raised and it also 
becomes possible to prevent discoloration 
and to aim at improvement in a sex with 
a blemish-proof further, for this reason, a 
reflective mold liquid crystal display 
which was excellent in pattern precision, 
without having exfoliated, and a metal 
electrode's having got damaged or 
producing black discoloration and 
browning in a manufacturing process - 
reliability ■■ it becomes possible to 
manufacture highly. 
[0031] Next, a method of forming 
membranes by the sputtering method by 
using as a target a silver alloy which has 
the same presentation as this thin film, 
for example as the membrane formation 
method of a thin film which constitutes 
the above-mentioned metal electrode, or a 
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method of carrying out vapor codeposition, 
using as a separate evaporation source an 
element which constitutes the 
above-mentioned silver alloy is applicable. 
Moreover, it is also possible to arrange 
silver, the 1st element of the above, and 
the 2nd element by turns (for example, 
the shape of a stripe, the shape of a 
concentric circle, other configurations), or 
to prepare a sputtering target which laid 
the 1st element of the above and the 2nd 
element partially, and both sides of silver 
and the above-mentioned element 
exposed partially on silver, respectively, 
to perform sputtering using this target, 
and to form the above-mentioned thin 
film. In this case, it depends on an 
exposure product and sputtering speed of 
each element for a presentation of a thin 
film formed. Moreover, it is also possible 
to form membranes by ion plating. 
[0032] Moreover, it is desirable for 
temperature of a substrate to be 
maintained by low temperature on the 
occasion of membrane formation of the 
above-mentioned thin film. In addition, 
although it is also possible to form 
membranes where a substrate is heated 
to an elevated temperature, a rate of a 
light reflex of a thin film formed in this 
case may fall. Since it is such, 
temperature of a substrate at the time of 
membrane formation is 180 degrees C or 
less or a room temperature preferably. 
[0033] Next, as a substrate of a back plate 
board with which the above-mentioned 



thin film is formed, a glass substrate is 
mentioned, for example. Moreover, in 
addition to this, application of plastic film, 
a plastics board, etc. is also possible. This 
substrate may be colored not only 
transparence but black, white, and other 
colors. When a black thing as a substrate 
is applied, it becomes possible to prevent 
reflection of light which carried out 
incidence to a part to which the 
above-mentioned metal electrode does not 
exist, and to aim at improvement in 
contrast of the display screen, without 
forming a protection-from-light film in a 
gap part of a picture element of a liquid 
crystal display, and a picture element 
(about picture element Mabe). Moreover, 
when a liquid crystal display uses it in a 
bright room with much indoor light, 
while performing a screen display using 
the above-mentioned indoor light, it is 
desirable to use a transparent substrate 
in the case of a transflective type 
reflective mold liquid crystal display 
which contains a lamp in the interior of 
equipment in preparation for the time of 
using it in a dark room which runs short 
of this indoor light, moreover if detailed 
irregularity is prepared in this substrate 
surface and the above-mentioned metal 
electrode is formed along with this 
irregularity this metal -electrode 
surface the above -- since detailed 
irregularity is reproduced, it becomes 
possible to carry out scattered reflection 
of the incident light, and to increase an 
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angle of visibility of the display screen. 
[0034] In addition, in forming the 
above-mentioned thin film on this 
substrate, it is desirable to wash this 
substrate surface before membrane 
formation. As the method of washing, Ion 
Bon Bert, reverse sputtering, ashing, 
ultraviolet-rays washing, glow discharge 
processing, etc. can be illustrated. 
[0035] Moreover, a back plate board 
concerning this invention may be 
equipped with a transparence thin film of 
an inorganic oxide which covers the 
above-mentioned metal electrode in an 
effective viewing area (field except a 
terminal area or the seal section) of a 
liquid crystal display, and protects this, 
as the transparence thin film of such an 
inorganic oxide - Si02, Zr02, Ti02, Ta 
205, and Hf02, Ce02 and aluminum 203 
etc. - it can illustrate. 
[0036] Next, as a substrate which 
constitutes an observer lateral electrode 
board, transparence substrates, such as a 
glass substrate, plastic film, and a 
plastics board, can be applied, and 
transparence electric conduction films, 
such as ITO and a Nesa membrane, can 
be applied as a transparent electrode. 
[0037] In addition, it is possible to 
prepare a light- scattering layer in this 
observer lateral electrode board, to 
scatter display light over it, and to also 
make an angle of visibility of the display 
screen expand to it. This light- scattering 
layer may be prepared in any of the 



inside in contact with liquid crystal 
material of a substrate which constitutes 
the above-mentioned electrode board, or 
an outside in contact with a polarization 
film. Moreover, it is also possible to 
prepare a color filter layer in an observer 
lateral electrode board, and to color and 
carry out color display of the display light 
to it. Although it is also possible to 
prepare this color filter layer in a back 
plate board, in order to employ the high 
conductivity of a reflector efficiently, 
preparing in an observer lateral electrode 
board is more desirable than a back plate 
board. 

[0038] In addition, since electric 
resistance is small as compared with a 
transparent electrode of an observer 
lateral electrode board, as for a metal 
electrode concerning this invention, it is 
desirable for a liquid crystal display to 
use the above-mentioned metal electrode 
as a scan lateral electrode in the case of a 
passive -matrix drive method (mainly 
applied, when liquid crystal material or 
its orientation condition is STN, ECB, 
OCB, a HOMEOTORO pick, or 
antiferroelectricity liquid crystal), and to 
use a transparent electrode of an 
observer lateral electrode board for it as a 
signal electrode. Moreover, in the case of 
a thing of a active-matrix drive method 
equipped with driver elements (TFT, 
MIM, etc.) for every picture element, a 
driver element may be prepared at any of 
the above-mentioned back plate board 
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and an observer lateral electrode board. 
[0039] 

[Function] According to the reflective 
mold liquid crystal display concerning 
claim 1 and invention according to claim 
3 to 6 The 1st element which the light 
reflex nature metal electrode of a back 
plate board could use silver as the 
principal component, and could form the 
intermetallic compound with silver, and 
was excellent in adhesion with the 
substrate of a back plate board, In order 
that the 2nd element which can form an 
intermetallic compound is contained with 
silver or the 1st element, the cohesive 
force may be strong, silver elements may 
gather near the center of a metal 
electrode and a silver comrade may 
eliminate the 1st element and 2nd 
element on the both sides among these 
elements, In the interface field of a metal 
electrode and a substrate, the abundance 
of the 1st element of the above and the 
2nd element becomes high, and the 
intermetallic compound which consists of 
the silver- 1st element, the silver-2nd 
element or, and the 1st element-2nd 
element is generated, and it joins 
together firmly mutually and is unified. 
[0040] And since the 1st element 
contained in the above-mentioned 
intermetallic compound generated in the 
interface field of a metal electrode and a 
substrate is excellent in the adhesion 
force with a substrate, it becomes 
possible [ the adhesion force of a metal 



electrode increasing and preventing 
exfoliation of the metal electrode in the 
manufacturing process of a liquid crystal 
display ]. 

[0041] Moreover, since it is the same, in 
the surface of a metal electrode, silver 
abundance is low, and in connection with 
this, since the abundance of the 1st 
element or the 2nd element is high, these 
1st elements and the 2nd element 
combined with the oxygen in air, 
generated the oxide, and have covered 
the surface of a metal electrode. 
[0042] And since [ that it is harder than a 
silver thin film and ] this oxide is 
chemically stable, it becomes possible 
[ the metal electrode in the 
manufacturing process of a liquid crystal 
display getting damaged, and preventing 
certainly the black discoloration and 
browning by oxidation or sulfuration ] . 
[0043] Next, according to the reflective 
mold liquid crystal display concerning 
invention according to claim 2 to 6 The 
content of the silver in the interior of the 
above-mentioned metal electrode is 
larger than the content in the interior of 
a metal electrode, and it sets on the 
metal-electrode surface in connection 
with this. Since the content of the oxide of 
the 1st element or the oxide of the 2nd 
element is large, The amount of the wrap 
above-mentioned oxide increases the 
metal-electrode surface, and it becomes 
possible to prevent the part, and its 
blemish and discoloration much more 
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certainly. 

[0044] Moreover, according to the 
manufacture method of the reflective 
mold liquid crystal display concerning 
invention according to claim 7 Silver is 
used as a principal component on the 
substrate of a back plate board. With 
silver The 1st element which can form an 
intermetallic compound, The membrane 
formation production process which 
forms the thin film which contains the 
2nd element which can form an 
intermetallic compound with silver and 
the 1st element, The patterning 
production process which carries out 
patterning of the formed thin film to an 
electrode configuration, and the heating 
production process which the thin film by 
which patterning was carried out is 
heat-treated [production process ], and 
increases the content of the silver in the 
interior of a thin film are provided. 
[0045] And in order to etch and carry out 
patterning of the above-mentioned thin 
film before the heat-treatment which was 
comparatively excellent in etching fitness, 
it becomes possible to form the electrode 
configuration with a sufficient precision. 
[0046] Moreover, in order to heat-treat 
following this patterning, that acid 
resistance and basicity proof are raised, 
and it also becomes possible to prevent 
discoloration and to aim at improvement 
in a sex with a blemish-proof further. 
[0047] 

[Example] Hereafter, the example of this 



invention is explained to details with 
reference to a drawing. 
[Example l] the reflective mold liquid 
crystal display concerning this example 
The observer lateral electrode board 2 by 
which orientation was countered and 
carried out to the back plate board 1 and 
this back plate board las shown in 
drawing 1 , The principal part consists of 
a sealant 3 which makes the 
two electrodes boards 1 and 2, such as 
this, unify by the periphery, liquid crystal 
material 4 enclosed among the 
two-electrodes boards 1 and 2, such as 
this, and the phase contrast film and the 
polarization film 5 by which the 
laminating was carried out to the 
external surface side of the 
above-mentioned observer lateral 
electrode board 2. The above-mentioned 
back plate board 1 And the glass 
substrate 11 with a thickness of 0.7mm, 
It is arranged by the width of face [ of 285 
micrometers ], and pitch 300micrometer 
stripe pattern on this glass substrate 11. 
Silver is used as a principal component. 
For magnesium tin 10atm(s) % content as 
15atm(s) % and the 2nd element of the 
above as the 1st element of the above The 
metal electrode 12 with a thickness of 0.2 
micrometers to carry out, It consists of 
orientation films (not shown) by which 
the laminating was carried out on this 
metal electrode 12. Another side and the 
observer lateral electrode board 2 On a 
glass substrate 21 and this glass 
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substrate 21 with a thickness of 0.7mm, 
width of face of 285 micrometers, a pitch 
300micrometer stripe pattern (stripe 
pattern of the direction which intersects 
perpendicularly with the 
above-mentioned metal electrode 12) - 
preparing - and it consists of a 
transparent electrode 22 with a thickness 
of 0.24 micrometers which consists of ITO, 
and an orientation film (not shown) by 
which the laminating was carried out on 
this transparent electrode 22. 
[0048] And the above-mentioned metal 
electrode 12 is formed of the following 
production processes. 
[0049] First, after an alkali system 
surfactant and water washed the surface 
of a glass substrate 11, it held in the 
vacuum tub, plasma treatment called 
reverse sputtering was performed, and it 
washed further. 

[0050] Next, the thin film which 
constitutes a metal electrode 12 where 
this glass substrate 11 is maintained to a 
room temperature was formed, without 
taking out a glass substrate 11 out of a 
vacuum tub. That is, tin and magnesium 
were embedded at some silver targets, 
and silver, tin, and magnesium prepared 
the target exposed to the surface, 
respectively, and formed the 
above-mentioned thin film with a 
thickness of 0.2 micrometers by the 
sputtering method using this target. 
[0051] Next, it etched according to the 
well-known FOTORISO process, and was 



processed into the above-mentioned 
stripe pattern, then 250 degrees C and 
heat treatment of 2 hours were 
performed, and the above-mentioned 
metal electrode 12 was formed. 
[0052] In this way, the X diffraction chart 
of the obtained metal electrode 12 is 
shown in drawing 2 . Moreover, the X 
diffraction chart of the metal thin film 
before heat-treatment is shown in 
drawing 3 for a comparison. This is not 
looked at by the X diffraction chart 
( drawing 3 ) of the metal electrode before 
heat treatment to x2 which shows the 
intermetallic compound of Mg2Sn to the 
X diffraction chart ( drawing 2 ) of the 
metal electrode after heat treatment, and 
the diffraction peak of xl considered that 
the intermetallic compound of x3, x4, x5, 
or AgMg is shown being seen so that 
these two charts may show. In addition, 
the peak in drawing 3 (yl, y2) shows 
silver. 

[0053] Moreover, when the sheet 
resistivity value and the rate of a light 
reflex of a metal electrode 12 were 
measured, sheet resistivity values are 
about 2ohm/**, the rate of a fight reflex is 
95%, and it has checked having the 
outstanding conductivity and the light 
reflex engine performance. Next, change 
was not looked at by an exterior and its 
conductivity, and the rate of a light reflex 
even after leaving it for one month 
indoors. When the thin film of the silver 
which contains neither tin nor 
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magnesium was indoors left for one 
month for the comparison, the surface 
was discolored in black and the rate of a 
light reflex fell sharply. 
[0054] Moreover, although l%NaOH 
immersion test for 5 minutes was 
performed in order to check the 
basicity proof of a metal electrode, this 
result did not have change in an exterior 
and its conductivity, and the rate of a 
light reflex, either. 

[0055] Moreover, it heat-treated, without 
forming and carrying out patterning of 
the metal thin film similarly, in order to 
check a sex with a blemish-proof. This 
metal thin film passes through the same 
processing with the same quality of the 
material as the above-mentioned metal 
electrode. And when **** reinforcement 
was examined with the **** strength test 
machine (HEIDON) using the diamond 
stylus of a point R0.025, the result with a 
width of face of 41 micrometers was 
obtained. Since the aluminum thin film 
was about 106 micrometers in the same 
trial, it has checked that the 
above-mentioned metal electrode had a 
sex with a blemish-proof superior to an 
aluminum thin film. 
[Example 2] The liquid crystal display 
concerning this example is the liquid 
crystal display and abbreviation identitas 
which start an example 1 except for the 
configuration of the back plate board 1. 
Namely, the back plate board 1 
concerning this example On a glass plate 



11 and this glass substrate 11 with a 
thickness of 0.7mm, width of face of 285 
micrometers, It is arranged by the pitch 
300micrometer stripe pattern, and silver 
is used as a principal component. For an 
indium tin llatm(s) % content as 
3atm(s) % and the 2nd element of the 
above as the 1st element of the above The 
metal electrode 12 with a thickness of 0.2 
micrometers to carry out, It consists of 
orientation films (not shown) by which 
the laminating was carried out on this 
metal electrode 12. 

[0056] And the above-mentioned metal 
electrode 12 is formed of the following 
production processes. 
[0057] First, after an alkali system 
surfactant and water washed the surface 
of a glass substrate 11, it held in the 
vacuum tub, plasma treatment called 
reverse sputtering was performed, and it 
washed further. 

[0058] Next, the thin film which 
constitutes a metal electrode 12 where 
this glass substrate 11 is maintained to a 
room temperature was formed, without 
taking out a glass substrate 11 out of a 
vacuum tub. That is, tin and an indium 
were embedded at some silver targets, 
and silver, tin, and an indium prepared 
the target exposed to the surface, 
respectively, and formed the 
above-mentioned thin film with a 
thickness of 0.2 micrometers by the 
sputtering method using this target. 
[0059] Next, it etched according to the 
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well-known FOTORISO process, and was 
processed into the above-mentioned 
stripe pattern, then 275 degrees C and 
heat treatment of 1 hour were performed, 
and the above-mentioned metal electrode 
12 was formed. 

[0060] In this way, the X diffraction chart 
of the obtained metal electrode 12 is 
shown in drawing 4 . The diffraction peak 
of z2, z3, and z5 which show an 
intermetallic compound is looked at by 
the X diffraction chart ( drawing 4 ) of the 
metal electrode after heat treatment so 
that this chart may show. 
[0061] In addition, zl, z4, z6, z7, and z8 
show silver among drawing 4 . 
[0062] Moreover, when the sheet 
resistivity value and the rate of a light 
reflex of a metal electrode 12 were 
measured, sheet resistivity values are 
about lohm/**, the rate of a light reflex is 
95%, and it has checked having the 
outstanding conductivity and the light 
reflex engine performance. Next, change 
was not looked at by an exterior and its 
conductivity, and the rate of a light reflex 
even after leaving it for one month 
indoors. 

[0063] Moreover, although l%NaOH 
immersion test for 5 minutes was 
performed in order to check the 
basicity-proof of a metal electrode, this 
result did not have change in an exterior 
and its conductivity, and the rate of a 
light reflex, either. 
[0064] Furthermore, it heat-treated, 



without forming and carrying out 
patterning of the metal thin film similarly, 
in order to check a sex with a 
blemish-proof. This metal thin film 
passes through the same processing with 
the same quality of the material as the 
above-mentioned metal electrode. And 
when **** reinforcement was examined 
with the **** strength test machine 
(HEIDON) using the diamond stylus of a 
point R0.025, the result with a width of 
face of 20 micrometers was obtained. 
[Example 3] The liquid crystal display 
concerning this example is the liquid 
crystal display and abbreviation identitas 
which start an example 1 except for the 
configuration of the back plate board 1. 
Namely, the back plate board 1 
concerning this example On a glass 
substrate 11 and this glass substrate 11 
with a thickness of 0.7mm, width of face 
of 285 micrometers, It is arranged by the 
pitch 300micrometer stripe pattern, and 
silver is used as a principal component. 
The indium consists of [ tin / 8atm(s) % 
and ] orientation films (not shown) by 
which the laminating was carried out on 
1.5atm(s) % the metal electrode 12 with a 
thickness of 0.2 micrometers to contain 
and this metal electrode 12 in zinc as 
1.5atm(s) % and the 2nd element of the 
above as the 1st element of the above. 
[0065] And the above-mentioned metal 
electrode 12 is formed of the following 
production processes. 
[0066] First, after an alkali system 
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surfactant and water washed the surface 
of a glass substrate 11, it held in the 
vacuum tub, plasma treatment called 
reverse sputtering was performed, and it 
washed further. 

[0067] Next, the thin film which 
constitutes a metal electrode 12 where 
this glass substrate 11 is maintained to a 
room temperature was formed, without 
taking out a glass substrate 11 out of a 
vacuum tub. That is, tin, zinc, and an 
indium were embedded at some silver 
targets, and silver, tin, zinc, and an 
indium prepared the target exposed to 
the surface, respectively, and formed the 
above-mentioned thin film with a 
thickness of 0.2 micrometers by the 
sputtering method using this target. 
[0068] Next, it etched according to the 
well-known FOTORISO process, and was 
processed into the above-mentioned 
stripe pattern, then 300 degrees C and 
heat-treatment of 1 hour were performed, 
and the above-mentioned metal electrode 
12 was formed. 

[0069] In this way, when the sheet 
resistivity value and the rate of a light 
reflex of a metal electrode 12 which were 
obtained were measured, sheet resistivity 
values are about lohm/**, the rate of a 
light reflex is 96%, and it has checked 
having the outstanding conductivity and 
the light reflex engine performance. Next, 
change was not looked at by an exterior 
and its conductivity, and the rate of a 
light reflex even after leaving it for one 



month indoors. 

[0070] Moreover, although l%NaOH 
immersion test for 5 minutes was 
performed in order to check the 
basicity-proof of a metal electrode, this 
result did not have change in an exterior 
and its conductivity, and the rate of a 
light reflex, either. 

[0071] Moreover, it heat-treated, without 
forming and carrying out patterning of 
the metal thin film similarly, in order to 
check a sex with a blemish -proof. This 
metal thin film passes through the same 
processing with the same quality of the 
material as the above-mentioned metal 
electrode. And when **** reinforcement 
was examined with the **** strength test 
machine (HEIDON) using the diamond 
stylus of a point R0.025, the result with a 
width of face of 20 micrometers was 
obtained. 
[0072] 

[Effect of the Invention] According to 
invention concerning claims 1*6, 
exfoliation of the metal electrode in the 
manufacturing process of a liquid crystal 
display, and since it gets damaged or 
black discoloration and browning can be 
prevented certainly, it has the effect of 
raising the reliability of the 
manufactured liquid crystal display by 
leaps and bounds. 

[0073] moreover, the reflective mold 
liquid crystal display which was excellent 
in pattern precision according to 
invention concerning claim 7, without 
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having exfoliated, and the metal 
electrode's having got damaged or 
producing black discoloration and 
browning in a manufacturing process - 
reliability it has the effect which can be 
manufactured highly. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] The cross section of the 
reflective mold liquid crystal display 
concerning an example. 
[Drawing 2] The graphical representation 
showing the X diffraction chart of the 
metal electrode concerning an example 1. 
[Drawing 3l The graphical representation 
showing the X diffraction chart of the 
metal electrode concerning the example 
of a comparison. 

[Drawing 41 The graphical representation 
showing the X diffraction chart of the 
metal electrode concerning an example 2. 
[Drawing 51 The graphical representation 
showing the presentation of the direction 
of a cross section of the silver thin film 
with which magnesium and tin are 
contained. 

[Drawing 6l The graphical representation 
showing the presentation of the direction 
of a cross section of the silver thin film 
with which an indium and tin are 
contained. 

[Drawing 71 The cross section of the 
reflective mold liquid crystal display 
concerning the conventional example. 



[Description of Notations] 

1 Back Plate Board 

11 Glass Substrate 

12 Metal Electrode 

2 Observer Lateral Electrode Board 

21 Glass Substrate 

22 Transparent Electrode 

3 Sealant 

4 Liquid Crystal Material 

5 Phase Contrast Film and Polarization 
Film 
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ffltc43ttS±IB«^*rsp*lt>cS^:5*Pj»XSi: 
[0 0 3 0] C^«*«7|E«^»MI-«S«afi^S(w 

o^^-riv^tcijttVNXiPjR^SSrllB-t-C J; 9 ^(£> 
40 XS^^AJRBSi^MBI^ *>5VMi»X-»S 
[0 0 3 1] J:1BftJK«««:fllA-f-5ffJR(OAIH 

50 m<D±[znftmz±mmi<D7tm&xfm2<D 
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[0 0 3 2] JiE»lBbfiKJR(c:BRUSffi^iaS« 

fijatcit«F*ixTv^-5wtdsa*uv\ las. Ste^i^m 
[0033] #ctc. jtia»JH^iBsnsi¥ffi«ai«o 

B^teiR£*feili£0>Pfll»ffi{4 OfeSBBffiffi) t-«*IKS: 
Ufc*J8^Si* SrKJh LX^PSco = > h 7 * h cor^j 

[0 0 3 4] ffl, C053EK±JcJilBl»lHS:*Bt-f-6Ji:a 

7y>^ »^i«?jfcf*. ^n-^m^L 
[0 0 3 5] #«Wl;i«5irffi«ffi«tt:, KiSiSe 

5**«»{fc*oaw»ffllfc Ltli, Si0 2 , z r 

0 2 , T i 0 2 . Ta 2 0 5 , Hf0 2 , Ce0 2 , A 1 2 0 

3 mm^x%z> 0 

[0036] mm&mnmsL&mf&rt&mmk l 

[0 0 3 7] fi, w^**#«J««ffil-3t»aB*l»*t 



(5) #^^8-4 3 8 3 9 

8 

fliwiKv^«ttS:^-ffc*, *ffi«*iffiJ:?)«iiS#fll 

WKKi-Ktt a c £ ass* u, \ 

[0 0 3 8] ft. *«M^«6&««a««*#ffll«ffi 
folftS^STN, ECB. OCB. ^^hot'y^X 

£Ll\> £fc. ^Siwigtb^^ (TFT, MIM® 

^{i^5r ^-^-r -y^ v y ^ ^fgib^^^ti^^^^l- 
20 [0 0 3 9] 

ft o t m i ^ t m 2 <d 5t m t % -t mm t - -r 5 

[0 0 4 0] fLT, &Jl«ffii:Sfii:0*ffi«tt6(c:*3 

ftm&k<D&m*}\zmtiz>*L#>* ^mmm^m^^m 

[0 0 4 1] £fc, lR]l:3gS^P>AJRS«CO*ffi^c:*5V^ 

[0 0 4 2] -t LT. C(7)^b^«. ^PffllJ: Di>M< U 
^^^Wtc^^^fc^, Mca^36B^»J&xa*tr 

[0 0 4 3] »CIC IS*3I2-6|E®O^0^|C#.-5RW 
50 «^^r*ds. &JR«ffi*ortffl(r*5*tS^#*J:D*# 
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* ^ase, * <t 9 — jb mm Rjti- s c <t a* ^ib <t * 

[0 0 4 4] SI*«7ia*0»M(C«6R*r®*K 

[0 0 4 5] ^IT, Ji1B»MS:Jt«»^^^V^igffi 
< JF^^5 ^ £ ds^ffi ft 

[0 0 4 6] — =>^tCJHt^X*DSR*!LS 

*tti-fcfe^(7)W»tt^iS^SttS:|fi]±S-e:. Mid, 2E 

[0 0 4 7] 

immm) sir, mm^^m^x^m^mmm^^^ 

SKI, 2 Sr^iaffl-C— f£ft£iir£iy— ;M*3 fc. c*x 
fMlSSK 2^r^tc#tA^nfc^S^S4 _b|B 

I©^7^!fil l_hlw. 46 2 8 5 ^m, tT 
5/^3 0 0 nm<DX h 7>f — ^KERSfrU 

atm %, ±1E^2 0Dtc^^ 1 Oatra %^-fZ> 

J^£0. 2i: N wC0&M®J!l 2_h 

fcMSftfcEGlBt (H«*i") *T«ritS*u fit*. 

«*#fll«ffi«2fi, ffS 0. 7noii^7^ffi2 1 

Z<Djf7*g;1ifc2 l±iCiH2 8 5 jim, 0 
O/zm^hy-fT'/^-y (_klE&JRS« 1 2 £ ESf 

i-s*ifii<a;* h^-r — >) id^ti" f>^^o i to^ 

bf$Z>m£0. 2 4 m m<£>aW«ffi2 2 £<Z>iSW« 
C2 2±^aJB$tLfcEiPiBl (H**-f) t"t*«**ix 

[0 0 4 8] ^LT, _h1B&««ffil 2fcl, JWTcoXg 

[0 0 4 9] *-f\ #7*X4R1 10SS4rT/W^y^ 



(6) #W8-4 3 8 3 9 

10 

[00 5,0] 1 SrXS»*^P>«t!? 

fcti1"C:£ft<. w^^f7^StEl 1 Sr^at-j|««rLfe« 
HR-eftMWSl 2S:«*i--5»«t«:fiWBlUfc. *Tft^ 

y^ifelciOflCSO. 2mn<Z)±1E»BlS:fiKKL^o 
[0051] m%a(07* h y y^nir^ic^v^ 

T, 2 5 0t, 2«FP B 1(7>ip«l«! ! 3ffiS:lfiUT-bia&««« 

1 2&mf&\*it 0 

[0 0 5 2] £5 LT^^nfc^Jim® 1 2 OXi^lHltFf 
AJRWK^XlftlHlJf^ir— h*BI3t^-#- 0 C?)2o<D 

[HlJff^-r— h (El 2) Ktt, Mg 2 Sn(7)Mf^b^ 
Sr**i"x2. x3, x4, x5-^A gMg<Z>&JRraffr&W4: 

20 JISfeaSM^JRattOXlSlHlJf^-ir-- h (H3) t-fSC 

tt^fte>tiftv\ ft. I3^t s -^ ( y i , y 2) n 

[0 0 5 3] 2<affi»Jgffiffifc#JK*|' 

tB±&t5^w»Stti:*S»*(-2e-fk«ft?>^xft^o 
fc 0 Jt«wfc«>. »^^^^^*fr#Lftv^«<z)}Sf 

[0 0 5 4] AJR«ffi^ii»iaattS:l»IB-r5fc4?) 
5 1 %N a OHlS^^ffofc^\ ZCD^&h 

9\-m±-^xi^t <Dmm& t xBattmzxfc& ft a>o fc 0 

[0 0 5 5] i»«##ttS:ffl||8i-S.fc«), |P]«tw 

ISrlSLfco wO^JR»lK«±3B&JRS«i:P1-«-K-e 
1^— OAQiaaSrafct^-e&So -tLT. jfeSBSPRO. 0 

2 5^^>fir^> K«-*:fiEfflLSia3SfiK»« (HE I 
DON) tciOgiaSfiffSrKRLfc^C^, l4Um 

i (om^m^^xmmm i iz»&m&&mmmtib 

li. ffSO. 7ramC0^^^«l 1 :^7^SSi 
l±id N it© 2 8 5 ^m, 3 0 0 $i m<DX h7^^ 

50 t LT-f >v?^ASr3atm %. XIE^ 2 C05u^ t IT^ 
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* 1 latm %^*i"5ff S 0. 2 nm<D&mmMl 2 
C^IIIil 2±tca^$^ifcgEF6]^ (H^-fr 

[0 0 5 6] * IX, -hlE&JRWE 1 2 feu l^T^lS 

KJ: 9Bj&£ftxi^ 0 

[0 0 5 7] £i\ #7*S*Rl l<75Sffi*T/^* y 2fc 
[0 0 5 8] Jfclc:, #7*StRl 1 StX^**^*?) 

[0 0 5 9] m&V>7* V y y^nir^^^m 

x, 2 7 5°c, i^m<DMmMm^m\^x±m^mm i m 

[0 0 6 0] C 5 LX#fcft;fc&JR«Bl 2^Xi^lH]JFf 

(3. &JKBWfr&WSr^i-z2, z3, zS^lHlSft 0 ™^^ 
[0 0 6 1 ] (SL BU^K zl zl z6. z 7. z8tt 
[0 0 6 2] 2£DlS)gfeiIMM*t 

[0 0 6 3] A«««^iStttSffiS:*»-rSfc«) 
5^1%NaOH§a^frot^ £*>*g*fc 

[0 0 6 4] Ml-. fl»«##tt«r«lB8-rSfc«), P^ic: 

Soffit- fc 0 c<oA««HBIf±±«aA«««i:R-»1fTf 

R— ^&a&fifcfc<E>-eS>3 0 ^IX, 5fc#5g(5RO. 0 
2 S^^^^Kft-SrttfflUSiaSSffKRW (HE I 
DON) (cj;9 3l»atlJKS:KKLfctC^, «20 M m 

12. SSO. 7mm(0^7^Stgl 1 £ N 7*&R 
1 1 ±.ld x 4B 2 8 5 v m. fyf 300Mm©^ h7-f 

St W^^Srl. 5atm %, ±IB^2(05c^^ 



(7) ^i¥8 -4 3 8 3 9 
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LTS>#£8atm %k»t: 1 . 5atm 
0. 2 /xmGQ&JRS^l 2 C(D&JS®^ 1 2_hlCl8l 
■ SftfcJElWR (H^-fr-T) <tXflt/&£tiXi^5 0 
[0065] * lx, -Lie^jsim^ 1 2 Wt, ^T<^IS 
K£^/££ixx^6 0 

[0066] £1\ # i i <Dmffi%T/is$ y ^ 

10 [0 0 6 7] #c(;i x ^7^ISl 1 Srlt^«F*^C)Bl*) 
ffiT*&««ffil 2S:«fiKi-6a(l«S:fiBI«Ufc 0 

#n£>*~- kz>— awe*. ffi»at^>r vv?^^* 

XX'**y* y V^SttlJ; t)ffS 0. 2 /x m^JilBWR* 
[0 0 6 8] m%nC07* h y y^oir^iC^oX 

20 v^x, 3oou imm<nmm&m%mi,x±m&mm 

mi 2*?g/jfcLfc 0 

[0069] ^ 9 Lx#e>tt)tAJR«;ffi i 2 
[0070] &mmm(DBmMt$L&mm-t%tihb 

5»Pflro 1 %N a OHSSlRRirffofcjJS, c^m^ 
[0 0 7 1] ^fc, !HB##tt4rflft»i-6fci?), 
S&rJSLfco w^&JR»lKtt_b1E&«««^IPI-tt«'X? 

2 5(d^4^^> h^^m^B\mm&^mm (hei 

DON) lciJ;D3ia3fiftS:K«bfc^r^, 2 0 ^ m 
[0 0 7 2] 

40 *^KBoK3gXS*(wio*t6AJR««coM«i, 

[0 0 7 3] B!*«7{c«-636WlwJ;Htf. Slit 

«r£ & « c £ 4 < - v»«Jc:*ixfcR**a*a*« 

< 

[Bill SEJfi«t-«5R»S»**^SIfi<oBrffiBlo 
50 [H2] HJS^Jl ic^a^JSSScoxaiEliff^-Y- 



(8) 



W 8-43839 
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[13 5] ^#*i'$J*kM&&&tiZm&lgk<oWimJ?ft 

mf&&^-f#yymo 

m7] mjkm\c«e>BUnm»&&»mm<nwmmo 
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1 1 jfy^mfc 

2 1 ify^mm 

2 2 snwi 

3 is—frfo 

io 5 iStfa^y * /^RiMgyty * 



imi] 



[B2] 



2000* 



10.00 - 




1000 2000 4000 



6000 9000 IOOjOO 



[13] 



[B4] 




10.00K. 



tOjOO 2000 



4000 6CL00 



80jOO IOOjGO 




1000 2000 



4000 60,00 



BQ00 100.00 



[H7] 

32R b2G b2B b2R b2G b2B 




(9) 



W¥8-4 3 8 3 9 



[i5] [B6] 




